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FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed ftom billet two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
bulet Inner surface of center cavity Is formed by outer surface of round billet and outer surface 
of this cavity b formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(57) Abstract: 

HcpOThaoBame: b TpytSocTpoooni. Cynntoen, icWSperemui: nrxx)aju> BunoTmcH b bhrc cKuueTpH^aofl 
vouDjnaamai ia Tpex Kannea^Hux nonocreft, oppaaaeaHHMX to TpyGnoft 3iroroaai. mx H3 kotodux 
oonpHxacaxrrcfl uexjry co6oft Hapymm>o-ar noeepxBocmuH ynrapeHHux tzacreft c fropMKpopa rarc M uexjjy 
hkmh TpexMH potocth, npa 9T0M oHyTpcHHMc noBepzBOcnc floyx KanneBMnsfaue nonocreft o6p«308asbi 
GHy-rpcHHeft noeepxHocruo Tpyfooft oanoroBKH, hx HapyjsHKe noBepXHOcni o6pa30BaHM HapyxBoft 
DoecpxHocTfaio Tpyosofl 3arxm>BKK. a BHyrpcHH«H nooepxHocxb. cpegHeft naneern o6pa30Baaa napyaaaofl 
DoeepxHocTfaio Tpytfaoft saroTOBKit. Hapyaraan noBepxMocTb yroft nonocm otipasoaaxia BHyrpeHBeft 

UQOCpXHOCTtJO TpyOHOM 3aPOTOSKH. 1 HJt. 
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Description [Ooicaaie ■so6pcTCBK5i): 

(t3o6pcrxanc othocmtch k o6pa6oT&e mct*juiob maoneuaeki a uamerr 6bm> wcnam/vmawo npa 
M3roroBJxeasDi TpyfS c (»oohhmw npafraneu, irpaueHRcuboc b sawra aaroTOBOK nnacrupca, 
acnoBkaycMbix A"* BoccTaHOOJieHaa rcpucnwHocra h^hhmx. Hcfrraaboc a raoocux cKB a aaa , 

M3B0CTH& imoronyaeBaa npoAonbHt>-rc>p«poBaHHa* rpy6a. npaaaTaa aa npororan. BtmonHCimaH H3 
apyrjioft rpyGffoft 3arxm>OKM nyrcw Ae^opMapooaaKa (pacwwewwj cc raiepewHo™ ce*teaaa. Pcryjmpya 
eenxraoiy BAafinHBamui paraoxoB b aaroroBKy h hx kobbmcctbo, mojkho aa o^hoR onpaexc aaroraajiBBaTb 
xpyCw c paa/nraMM npo*asieu. vro oco6chko eaxcHO a™ rpy6. acnam^yewwx b www nnacrwpcft Ami 
pcwoHTa o6caflBMX Tpy6. 



HcnocTaTKOM tokoh Tpy6bi HBJwercfl 6cuibaiaH crenem> Rttfropwaupm b uecrax asraOa, bto ywcHbmacT 

BO3M0KH0CTt> pacnnipCHBB IDiaCTfafp* B KOJIOHKK B yBCJXSXMSSBaCT CTpaTHBaJOCBBC HaiipBXCKBH H, KpOMC 

toto. 6ortbmoe KOTDwecrBo Kom^eHTparopoB Banpajseaaa b uecrax B3ra6a TpyCbi. 



pemaeuaH B3o6pcTeHacu. aaiuDOHacTCH 

3Hbi npo$an* a b e awmCBB B npqffojnraoc A C $ qpa<aqy B Tpy6w. 

llocruncHHafi 3afla<«a penwcTCH 3a ckt toco, bto b npo^Hnbuoft Tpytfe, iipeauyiqecTKHBO csapnoa, 
BbmonBCBBOft c ^aooBBbDi cei«oKM apo^HnH, comacHo K»o6peTctaa>. npo$am> buxkvxbcs b bbac 
CBwucTpanBoa K0u6BBaz9Di X3 tdcx aanneeaAHbcx nonocrefl, o6pa3oeaHBboc>o Tpytfuoft saroroBss, «bc so 
Koropbtx conpaBacaicrrca ucxjxy oo6ofi aapyxBbcua nooepxBocTRMB ynmpc«HMx nacrca c 4opuzpoBaBncu 
uexAy bhuk Tpen>ea nojiocTH, npa 9TOM BByTpcHBjic noeepxaocTa «Byx KannceaAKfaoc nanocreft 
oopasoeaHbi BHyrpeHBCfl noeepxaocTtJO Tpytinofl saroToaui. «x Hapyrawc noDtpxHocTB o6pa30B*m 
napyasHoft noeepXHOcrwo xpyoHoft aarxrroaioi. a nty-rpcSBHB noeepxaocrb doboctb ofipaaoBaa a aapyara ofi 
noBepxuocTMo Tpy6uoM 3aroroBia€. Hapyraan nooepxHOCTb area nonocra oGpaaoBaaa fnyrpcHBca 

nOBCpXHOCTfcJD Tpy6BOft saroTOBKB. 



B np«Anaraaioft npcxfranbHofl rpy6e 6am*na* iacTt> noacpxHocTB Tpytfbi hb/xbctcb wn* 

OXpyJKBOCTH. UTO 3HaWHTC71 bHO yMCHMPaCT KOBBBOCTeO KOH^CHTpaTOB HanpH»CHH5I HO IICpHMgTpy Tpy6fct H 

ycanaR pasnam npo$ana b noHbimacT npoHHOcrt, ccxchhh npn pa3A*Bc Tpy6 o nponcccc roc Hccamooromw 
b aauecTBe nnacTbipeft An* booct&hobjichh51 rqatciWHocTH npa oqiohtc o6caABMX bc^obb. Kpoue tgto, 
cnuxaioTcsi ocTarotiHWc KanpflmeRRB w b csapBou uroe nocnc pa3AanK TpytJbi b CKsaxHBC, ras Rax 
csapeoft raoB BawwrrcH b sone uanoft AoJopMaumi. a ocraJibBa* mm ncpKurrpa (<4opi«poBaKBMC 
KanneoBn^bte hojzoctb) aueex nnaasbie ncpcxD^w c uanoB xpantoaDH. 

nepaurrp H apy^^ bob^jxhoctb npo4«7ibHoa 

TpytSbi ATiBooaAiHKH BaTRTa, a Hapyimbdl omvcaHBbift jjnancrp wcaborc BHyrpcHBxxx) ABaiieTpa ooca/nfofi 
Tpy6bi A^i o6eme u c BB H cbo6oaboto cnycaa n curawKHy . 

HcninuofnHHC npo^roihHMX Tpy6 b Katiocroc nnacrwpca, ycxaaaBTiBBaoiHX b uecrax noBpcaaAcsKH 
(rponmibi. MocmcaR caeoaaaB itoppocMM. ^cp^opupoaann^c orocpcniB, mohoc b pp.) o6cs^ojx 
kmcct p«A npOTrfynjccTB no cpaaHcaroo c rp^anfxoHHbaai uxm^uua: iproTOBnegge n po^anbao tt Tpyfei aa 
cBapsofl aaroTOBRB itobojihct 3HawrooflO csjoarb pac«w* aa cc npoK****.^ tub kok 
3Ha^HTcnbBa« KacTb rrcpKUtxpa rpy6w otibctch Bacrao onacaaaofl oapyaaaocm yro yuemj na r r 
KonMTttcreo KOHueirrpaTOB, yBOTWHBacr nnomaw> cohphkocbobckhb n pa paaA aBe M "^J^™™^ 

Tpy6oft H KOJTOHROft B yBOTfUHBaCX HanpHJKQQXH CTpaTHBaHKB: B03MOMBPCTb npCOJCBCHBH npO^TOIbHbOC 
Tpy6, C$Op*4HpOBaBBWX B 6yBTt4. D03BQ/1HCT COKDaTBTb BpCMH pCUOHT&, yMCHbCIKTb paC3Cp« UaTCpt«UlOB If 

aaTpaTbi npB peuoare nospcxACBnux yBacTKOB nnacTupBMB aoBc*moft ABKHbf. npoooBOAim> pcMoar b 
cKBaxKBax aa 3BawrcnbHMX rnytSmax. noauom, BaAcamcxm. b AcmroBrqKocr^ orpcMOKrapoeaKBoro 
yoacTKa, 

n P B ^opMBDOBaKKB 6yHTa B3 npcAnarao** npo^nnbHoa xpy6w vaawmmao csamaarrcB cpqRQBhHMc 
ne&ypuaufm a capyBHBaHHe TpytSw. Taa aaa ymiaflaa bbtrob npoAontHoa Tpy6bi npoHsaoAHTCH Ha A« 
onopw ymapcBHUx vaercft aanncBHAHbix oonocrcft. 

Kpouc toto. npcABaracMbiH npo^roib hmcct AocTaxoMHyio jKecraocTb, a npa ^jopMapoBaHHH 6yBTa hc 
npoacxoAirr cmhtoh cchchhh, a npa paaMorac hc Tpc6ycrcn A onojxmrreBbHi»ix oncpanaft a o6opyAOBaHBB 
Ana npaaKH Tpy6bi ox caqpyvxBaHBR- 

npcAnarocMaa rpytia npa uaacaManbHOft KOunaaTHocra cchchkh hmcct aaatSonbrnac paAoycw apKoaoHbi 
4» P wb4 cchcbbb ^acoHHoro npotfrajiH. A vcm uathmt apamoaa ^opubi ccbcbbb npo$ma t tcm ucHbcnc 
lopacxoAooaH pccypc nnacTMBHocxa npa $opv«oBxc npo^wisi b errant a npa paoaa^e cro a caoaxaBC tcm 
MCBbDJe ecrawnHa ocraTOBHUx aanpaaieKBH. 

Ha ^cpxejae aooopajKeaaa npo^ansMafl Tpy6a noncpcMKoe ccmchmc. hrc 1 h 2 - aanncBBAHbic nonocra. 3 
ceapBofl ojob. ^ 
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nonocTB 1 uoryr cocpKHacoTbcH Kenny 0060ft KaovMOaom ., 
=W»«P0^u<aTOr aaua. Bayrpmnae noaqaxaocT* Banoerea 1 oopaaoaaabi BHjrrpeBm* noaepxaoc™* 

"•»«»«* nooepxHocn, arofl nonocro BHyrpeKneft nooepxHocngo Tpy6Hoft aai^roa^. 
npo*«nwy» rpytiy. aanpaMtp. k> nonocoaoft sararoen. nonyroioT < 3 ie A yx,n wn< oCpjoou. 

npo*Hn« a topMapoSNOM nanocrefl 1. a aarcu wpraaaawbOffl, eanaaua nJ™Z«™Z 
Ty«y no Bony**™* rperbca nomcm 2 a assume™ c^om* op^hW ^ H^puKpyKrr 

^^P^TCPBCTBKB TeXHQnorwaDCKBX IUpai4CTpos 



nocn^^mepoan, npoiw,™* Tpy6« B aararfpoaoroa anc™ Tpyfia, acnonuvtMaa a aa-ocrec 
«nKahioT6nol2MpeMOBTacasa»HB. rv..^^, Hauoraa ana paapenerca aa usptate 

««M^^ftmrtii5»TOTemioern«. Bwcora npo^ww H a Hapyamufl onBcaaaLft Pfutum^^^ 
npo^amayn TpytSy nojiynaioT cntnyion^u oopaaow. 

™^T^!! " KPyrny, ° B ^"^Pobo^m crane npo^J^r B ^X^y^ 

omesacat Bp^acTaancmihOs aa neprexe. Kpyrnvio tdv6v b mabn^^JZ^Z ^""W'™' 10 c 
aanaaua ocaaama no bm^.-L-^LT * * n P°9*'™POBo<ntou craae ropaaowranbHUMa 

L^tT^J^ ^r^ 1 " «° co-iHoaaaaa paawcpoa B x ^ct™^:^^^ 
«*. nocnc xanafipoexa npa mofcawn^rra TpyfJa nocrynarr HaycraHo^y Haiarro^ 

at^n^a^T^. ' ^ ^ 9T0M 28.9 wu- B npo^amaoft ^yfe co^aan- 

^^^^ ^ 
S^™ 0aai " K -™-3o-™» aa no^ aOQ> « caa^ax a ^o.x 
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Claims (Oopuyna H3o6pctchhh]: 

npo^wibHM rpy6a, RpeKMynpcTBeaao caapmn. ewnojiKcaHaH c ^acoHKbcu ceraorcu npo^Hnn. 
OT/wvaionjaflCH tcm» rto npo$scm> BbcmnHen d BH^e cnwwrrpjcowfl KourfSiaramai m rpex KaxuxesngHux 
nonocnxft. o6pa30BaHKfacx to Tpy&toft oarxrroaKH, ppt so RcrropMX ocopsncacatorcn uexvU oo6ofl 

BapygHbttfll noeepXHOCTHMM yUXHpCHHbOC HaCTCfl C ^OpMHpODaHMCW HCXffy BKWB TpCTbefl DOnOCTB. npH 

atom aayrpcHtmc noecpxHocm A"yx KannenHHHwx noaocTcw o6pa30Bain* aoyTpeaaca nooepxHocTbw 
Tpy<taofi 3WTOGUI, KX HapyxBbie noeepXKocrH o6pa30BaHfat HapyzxHoA noeepxHocTtio Tpy6wofl oarororaui, 
a CHyTpeRKHfl noeepXHOCTb cpe^HC* no/iocTH otipaaoaam Hapyxtioft noocpxHocTwo Tpytfncfl saroroBsn, 
HapyxHan noaepxHocTb sroft nanocni o6pa3ceana BHyrpcHHcft noscpxHocruo Tpytiuoft aarxrroaut. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming- and- welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 



RU 2091655 CI 




transperfect! translations 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN TRANCISCC 
SEATTLE 
WASHINGTON. DC 



RU2016345C1 
RU2039214C1 
RU2056201 C1 
RU2064357C1 
RU2068940 C1 
RU2068943C1 
RU2079633 C1 
RU2083798C1 
RU2091655C1 
RU2095179C1 
RU2105128C1 
RU21 08445 C1 
RU21444128C1 
SU1041671 A 
SU1051222A 
SU1086118 A 
SU1 158400 A 
SU1212575 A 
SU1250637 A1 
SU1295799A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001 745873 A1 
SU 001810482 A1 
SU 001 818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. M MCKINNEY. HOUSTON. TX 77010 | TEL 713 FAX 7,3 o50-0 W WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL \ 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the Stato of Tsxas 
My commission expires 03-22-2003 




Stamp, Notary Public 



Harris County 
Houston, TX 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
J31FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^QTrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



